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3 <110> APPLICANT: CALIFORNIA INSTITUTE OF TECHNOLOGY 

4 COPE, Gregory 

5 VERMA, Rati 

6 ARAVIND, L. 

7 KOONIN, Eugene V. 

8 DESHAIES, Raymond 

9 AMBROGGIO, Xavier 

11 <120> TITLE OF INVENTION: REGULATION OF TARGET PROTEIN ACTIVITY THROUGH MODIFIER 



PROTEINS 



13 


<130> 


FILE REFERENCE: JHU1510-4 


15 


<140> 


CURRENT APPLICATION NUMBER: US 10/047 ,253A 


16 


<141> 


CURRENT FILING DATE: 2002-01-14 


18 


<150> 


PRIOR APPLICATION NUMBER: US 60/261,314 


19 


<151> 


PRIOR FILING DATE: 2001-01-12 


21 


<150> 


PRIOR APPLICATION NUMBER: US 60/322,322 


22 


<151> 


PRIOR FILING DATE: 2001-09-14 


24 


<150> 


PRIOR APPLICATION NUMBER: US 60/322,030 


25 


<151> 


PRIOR FILING DATE: 2001-09-14 


27 


<160> 


NUMBER OF SEQ ID NOS : 24 


29 


<170> 


SOFTWARE: Patent In version 3.3 


31 


<210> 


SEQ ID NO: 1 


32 


<211> 


LENGTH : 14 


33 


<212> 


TYPE : PRT 


34 


<213> 


ORGANISM: Artificial sequence 


36 


<220> 


FEATURE : 


37 


<223> 


OTHER INFORMATION: JAM domain 


40 


<220> 


FEATURE : 


41 


<221> 


NAME/KEY: MIS C_F EATUR E 


42 


<222> 


LOCATION: (1) . . (14) 


43 


<223> 


OTHER INFORMATION: Xaa is any amino acid 


45 


<400> 


SEQUENCE : 1 


W--> 47 


His Xaa His Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 


48 


1 


5 ' 10 


51 


<210> 


SEQ ID NO: 2 


52 


<211> 


LENGTH: 17 


53 


<212> 


TYPE : PRT 


54 


<213> 


ORGANISM: Artificial sequence 


56 


<220> 


FEATURE : 


57 


<223> 


OTHER INFORMATION: JAM domain 


60 


<220> 


FEATURE : 


61 


<221> 


NAME/KEY: MI SC_FEATURE 


62 


<222> 


LOCATION: (3) . . (3) 


63 


<223> 


OTHER INFORMATION: Xaa is Tyr or He 


65 


<220> 


FEATURE : 
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66 <221> NAME/KEY: MIS COFEATURE 

67 <222> LOCATION: (5) . . (5) 

6 8 <223> OTHER INFORMATION: Xaa is Ser or Thr 

70 <220> FEATURE: 

71 <221> NAME /KEY : MISC_FEATURE 

72 <222> LOCATION: (8).. (16) 

73 <223> OTHER INFORMATION: Xaa is any amino acid 
75 <400> SEQUENCE: 2 

W--> 77 Gly Trp Xaa His Xaa His Pro Xaa Xaa Xaa Xaa Xaa Xaa Ser Xaa Xaa 



78 1 






5 










10 








15 




81 Asp 
































85 <210> SEQ ID 


NO: 


3 
























86 <211> LENGTH 


: 246 
























87 <212> TYPE: PRT 


























88 <213> ORGANISM: Homo 


sapiens 




















90 <400> SEQUENCE: 3 


























92 Thr Met lie lie Met Asp Ser Phe Ala Leu Pro Val Glu Gly Thr Glu 


93 1 






5 










10 








15 




96 Thr Arg Val Asn Ala Gin Ala Ala Ala Tyr Glu Tyr Met Ala Ala Tyr 


97 




20 








25 








30 






100 He 


Glu 


Asn 


Ala 


Lys 


Gin 


Val 


Gly 


Arg 


Leu 


Glu 


Asn 


Ala 


He 


Gly 


Trp 


101 




35 










40 










45 








104 Tyr 


His 


Ser 


His 


Pro 


Gly 


Tyr 


Gly 


Cys 


Trp 


Leu 


Ser 


Gly 


He 


Asp 


Val 


105 


50 










55 










60 










108 Ser 


Thr 


Gin 


Met 


Leu 


Asn 


Gin 


Gin 


Phe 


Gin 


Glu 


Pro 


Phe 


Val 


Ala 


Val 


109 65 










70 










75 










80 


112 Val 


He 


Asp 


Pro 


Thr 


Arg 


Thr 


lie 


Ser 


Ala 


Gly 


Lys 


Val 


Asn 


Leu 


Gly 


113 








85 










90 










95 




116 Ala 


Phe 


Arg 


Thr 


Tyr 


Pro 


Lys 


Gly 


Tyr 


Lys 


Pro 


Pro 


Asp 


Glu 


Gly 


Pro 


117 






100 










105 










110 






120 Ser 


Glu 


Tyr 


Gin 


Thr 


He 


Pro 


Leu 


Asn 


Lys 


He 


Glu 


Asp 


Phe 


Gly 


Val 


121 




115 










120 










125 








124 His 


Cys 


Lys 


Gin 


Tyr 


Tyr 


Ala 


Leu 


Glu 


Val 


Ser 


Tyr 


Phe 


Lys 


Ser 


Ser 


125 


130 










135 










140 










128 Leu 


Asp 


Arg 


Lys 


Leu 


Leu 


Glu 


Leu 


Leu 


Trp 


Asn 


Lys 


Tyr 


Trp 


Val 


Asn 


129 145 










150 










155 










160 


132 Thr 


Leu 


Ser 


Ser 


Ser 


Ser 


Leu 


Leu 


Thr 


Asn 


Ala 


Asp 


Tyr 


Thr 


Thr 


Gly 


133 








165 










170 










175 




136 Gin 


Val 


Phe 


Asp 


Leu 


Ser 


Glu 


Lys 


Leu 


Glu 


Gin 


Ser 


Glu 


Ala 


Gin 


Leu 


137 






180 










185 










190 






140 Gly 


Arg 


Gly 


Ser 


Phe 


Met 


Leu 


Gly 


Leu 


Glu 


Thr 


His 


Asp 


Arg 


Lys 


Ser 


141 




195 










200 










205 








144 Glu 


Asp 


Lys 


Leu 


Ala 


Lys 


Ala 


Thr 


Arg 


Asp 


Ser 


Cys 


Lys 


Thr 


Thr 


He 


145 


210 










215 










220 










148 Glu 


Ala 


He 


His 


Gly 


Leu 


Met 


Ser 


Gin 


Val 


He 


Lys 


Asp 


Lys 


Leu 


Phe 


149 225 










230 










235 










240 


152 Asn 


Gin 


He 


Asn 


He 


Ser 






















153 








245 
























156 <210> SEQ ID NO: 


4 
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1 

i j / 


<211> LENGTH: 245 






















-LOO 


<212> TYPE: 


PRT 
























J. Zj _7 


<213> ORGANISM: 


Homo sapiens 
















1 CI 
IDl 


<400> SEQUENCE: 


4 






















ID j 




Val 




Val 


Tip 


Asp 


V Cl-L 


Phe 


Ala 


Met 


Pro Gin Ser Gly Thr Gly 


lb4 


1 








5 










10 










15 


1 £ 7 


V a. J. 




val 


\j± LI 




V ciX 


Asp 


Pro 


Val 


Phe 


Gin 


Ala 


Lys 


Met 


Leu Asp 


ICQ 

lb o 








Z U 










25 










30 




1 71 




T .01 i 






Thr 


Ljiy 


Arg 


Pro 


Glu 


Met Val Val Gly Trp Tyr His 


1 /z 
















40 










45 






1 / D 


Ser 


rilS 


Pro 


vjiy 


rne 


vjiy 


Cys 


Trp 


Leu 


Ser Gly Val Asp 


He 


Asn Thr 


T f-j /- 

176 
























60 








1 H Q 

i / y 




(jin 


Ser 


rne 


CjIU 


Ala 


Leu 


Ser 


Glu 


Arg Ala Val Ala Val Val Val 


180 


c c 
b t> 










/ V 










75 








80 


TOT 


Asp 


rl O 


Tip 
± X fcr 


Oill 


Ser 


vai 


Lys 


Gly Lys 


Val 


Val 


He Asp Ala 


Phe Arg 


184 










o c 
o o 










90 










95 


lo / 


Leu 


lie 


Asn 


Aid 


Asn 


wet 




Val 


Leu 


Gly His Glu 


Pro Arg Gin Thr 


loo 








1UU 










105 










110 




1 Q1 


inr 


Ser 


Asn 


Leu 


vjiy 


T_T -J r~, 

rllS 


Leu 


Asn 


Lys 


Pro 


Ser 


He 


Gin 


Ala 


Leu lie 


192 






lie 

iit> 










120 










125 






iyb 


His 


Gly 


Leu 


Asn 


Arg 


rllS 


Tyr 


Tyr 


Ser 


He 


Thr 


He 


Asn 


Tyr Arg Lys 


196 




130 










1 

lj J 










140 








TOO 

i y y 


Asn 


Glu 


Leu 


Glu 


Gin 


Lys 


rlcL 


Leu 


Leu 


Asn 


Leu 


His 


Lys 


Lys 


Ser Trp 


o n n 
z U U 


145 










i en 
IjU 










155 








160 


zU j 


Met 


Glu 


Gly 


Leu 


Thr 


Leu 


Gin 


Asp 


Tyr 


Ser 


Glu 


His 


Cys 


Lys 


His Asn 


ZU't 










165 










170 










175 


O f\ 1 

Z U / 


Glu 


Ser 


Val 


Val 


Lys 


Glu 


Met 


Leu 


Glu 


Leu 


Ala 


Lys 


Asn 


Tyr Asn Lys 


7 O Q 
z u o 








180 










185 










190 






Ala 


Val 


Glu 


Glu 


Glu 


Asp 


Lys 


Met 


Thr 


Pro 


Glu 


Gin 


Leu 


Ala 


He Lys 


Z 1Z 






195 










200 










205 






z lb 


Asn 


Val 


Gly 


Lys 


Gin 


Asp 


Pro 


Lys 


Arg 


His 


Leu 


Glu 


Glu 


His 


Val Asp 


Z lb 




210 










215 










220 








z j. y 


Val 


Leu 


Met 


Thr 


Ser 


Asn 


He 


Val 


Gin 


Cys 


Leu 


Ala 


Ala 


Met 


Leu Asp 


7 9 0 


225 










230 










235 








240 


7 7 "2 


Thr 


Val 


Val 


Phe 


Lys 






















7 7 A 
Z Zffc 










245 






















Zz / 


<210> SEQ ID NO: 


: 5 






















228 


<211> LENGTH: 421 






















229 


<212> TYPE: 


PRT 
























230 


<213> ORGANISM: 


Homo sapiens 
















232 


<400> SEQUENCE: 


5 






















234 


Met 


Pro Asp 


His 


Thr 


Asp 


Val 


Ser 


Leu 


Ser 


Pro 


Glu 


Glu 


Arg 


Val Arg 


235 


1 








5 










10 










15 


238 


Ala 


Leu 


Ser 


Lys 


Leu Gly Cys Asn 


He 


Thr 


He 


Ser Glu Asp 


He Thr 


239 








20 










25 










30 




242 


Pro Arg Arg 


Tyr 


Phe Arg Ser Gly Val 


Glu 


Met 


Glu Arg Met Ala Ser 


243 






35 










40 










45 






246 


Val 


Tyr Leu Glu Glu Gly Asn Leu Glu 


Asn 


Ala 


Phe 


Val 


Leu 


Tyr Asn 


247 




50 










55 










60 
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250 Lys Phe lie Thr Leu Phe Val Glu Lys Leu Pro Asn His Arg Asp Tyr 

251 65 70 75 80 

254 Gin Gin Cys Ala Val Pro Glu Lys Gin Asp lie Met Lys Lys Leu Lys 

255 85 90 95 

258 Glu lie Ala Phe Pro Arg Thr Asp Glu Leu Lys Asn Asp Leu Leu Lys 

259 100 105 110 

262 Lys Tyr Asn Val Glu Tyr Gin Glu Tyr Leu Gin Ser Lys Asn Lys Tyr 

263 115 120 125 

266 Lys Ala Glu lie Leu Lys Lys Leu Glu His Gin Arg Leu lie Glu Ala 

267 130 135 140 

270 Glu Arg Lys Arg lie Ala Gin Met Arg Gin Gin Gin Leu Glu Ser Glu 

271 145 150 155 160 

274 Gin Phe Leu Phe Phe Glu Asp Gin Leu Lys Lys Gin Glu Leu Ala Arg 

275 165 170 175 

278 Gly Gin Met Arg Ser Gin Gin Thr Ser Gly Leu Ser Glu Gin lie Asp 

279 180 185 190 

282 Gly Ser Ala Leu Ser Cys Phe Ser Thr His Gin Asn Asn Ser Leu Leu 

283 195 200 205 

286 Asn Val Phe Ala Asp Gin Pro Asn Lys Ser Asp Ala Thr Asn Tyr Ala 

287 210 215 220 

2 90 Ser His Ser Pro Pro Val Asn Arg Ala Leu Thr Pro Ala Ala Thr Leu 
291 225 230 235 240 

2 94 Ser Ala Val Gin Asn Leu Val Val Glu Gly Leu Arg Cys Val Val Leu 
295 245 250 255 

2 98 Pro Glu Asp Leu Cys His Lys Phe Leu Gin Leu Ala Glu Ser Asn Thr 
299 260 265 270 

302 Val Arg Gly lie Glu Thr Cys Gly lie Leu Cys Gly Lys Leu Thr His 

303 275 280 285 

3 06 Asn Glu Phe Thr He Thr His Val He Val Pro Lys Gin Ser Ala Gly 
307 290 295 300 

310 Pro Asp Tyr Cys Asp Met Glu Asn Val Glu Glu Leu Phe Asn Val Gin 

311 305 310 315 320 

314 Asp Gin His Asp Leu Leu Thr Leu Gly Trp He His Thr His Pro Thr 

315 325 330 335 

318 Gin Thr Ala Phe Leu Ser Ser Val Asp Leu His Thr His Cys Ser Tyr 

319 340 345 350 

322 Gin Leu Met Leu Pro Glu Ala He Ala He Val Cys Ser Pro Lys His 

323 355 360 365 

326 Lys Asp Thr Gly He Phe Arg Leu Thr Asn Ala Gly Met Leu Glu Val 

327 370 375 380 

3 30 Ser Ala Cys Lys Lys Lys Gly Phe His Pro His Thr Lys Glu Pro Arg 
331 385 390 395 400 

334 Leu Phe Ser He Cys Lys His Val Leu Val Lys Asp He Lys He He 

335 405 410 415 
3 38 Val Leu Asp Leu Arg 

339 420 

342 <210> SEQ ID NO: 6 

343 <211> LENGTH: 461 

344 <212> TYPE: PRT 
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"i a n 


<213> ORGANISM: 


Homo sapiens 


















347 


<400> SEQUENCE: 


c 
D 
























I/O 


Met 


Asp 


Gin 


Pro 


Phe 


Thr 


Val 


Asn 


Ser 


Leu 


Lys 


Lys 


Leu 


Aia 


Aia 


jyie t. 


350 


1 








5 










10 










15 




3 53 


Pro 


Asp 


His 


Thr 


Asp 


Val 


Ser 


Leu 


Ser 


Pro 


(jlU 


vjlU 


Arg 


vai 


Arg 


Aia 


354 








20 










25 










3 0 






357 


Leu 


Ser 


Lys 


Leu 


Gly 


Cys 


Asn 


He 


lnr 


lie 


Ser 


CjIU 


Asp 


l ie 


Thr 


Pro 


358 






35 










40 










45 








361 


Arg 


Arg 


Tyr 


Phe 


Arg 


Ser 


Gly 


Val 


GlU 


Met 


GlU 


Arg 


Met 


Ala 


Ser 


vai 


362 




50 










55 










60 










365 


Tyr 


Leu 


Glu 


Glu 


Gly 


Asn 


Leu 


Glu 


Asn 


Ala 


Phe 


Val 


Leu 


Tyr 


Asn 


Lys 


366 


65 










70 










75 










80 


369 


Phe 


lie 


Thr 


Leu 


Phe 


Val 


Glu 


Lys 


Leu 


Pro 


Asn 


His 


Arg 


Asp 


Tyr 


Gin 


370 










85 










90 










95 




373 


Gin 


Cys 


Ala 


Val 


Pro 


Glu 


Lys 


Gin 


Asp 


He 


Met 


Lys 


Lys 


Leu 


Lys 


Glu 


374 








100 










105 










110 






377 


lie 


Ala 


Phe 


Pro 


Arg 


Thr 


Asp 


Glu 


Leu 


Lys 


Asn 


Asp 


Leu 


Leu 


Lys 


Lys 


378 






115 










120 










125 








381 


Tyr 


Asn 


Val 


Glu 


Tyr 


Gin 


Glu 


Tyr 


Leu 


Gin 


Ser 


Lys 


Asn 


Lys 


Tyr 


Lys 


382 




130 










135 










140 










385 


Ala 


Glu 


lie 


Leu 


Lys 


Lys 


Leu 


Glu 


His 


Gin 


Arg 


Leu 


He 


Glu 


Ala 


Glu 


386 


145 










150 










155 










160 


389 


Arg 


Lys 


Arg 


He 


Ala 


Gin 


Met 


Arg 


Gin 


Gin 


Gin 


Leu 


Glu 


Ser 


Glu 


Gin 


390 










165 










170 










175 




393 


Phe 


Leu 


Phe 


Phe 


Glu 


Asp 


Gin 


Leu 


Lys 


Lys 


Gin 


Glu 


Leu 


TV 1 — 

Ala 


Arg 


Gly 


394 








180 










185 










190 






397 


Gin 


Met 


Arg 


Ser 


Gin 


Gin 


Thr 


Ser 


Gly 


Leu 


Ser 


CjIU 


Gin 


Ti- 
ne 


Asp 


Qjiy 


398 






195 










200 










205 








401 


Ser 


Ala 


Leu 


Ser 


Cys 


Phe 


Ser 


Thr 


His 


Gin 


Asn 


Asn 


Ser 


Leu 


Leu 


Asn 


402 




210 










215 










220 










405 


Val 


Phe 


Ala 


Asp 


Gin 


Pro 


Asn 


Lys 


Ser 


Asp 


Ala 


Tnr 


Asn 


Tyr 


TV "I _ 

Ala 


Ser 


406 


225 










230 










235 










240 


409 


His 


Ser 


Pro 


Pro 


Val 


Asn 


Arg 


Ala 


Leu 


Thr 


Pro 


Ala 


Ala 


Thr 


Leu 


Ser 


410 










245 










250 










255 




413 


ax a 


vai 


r«i t-i 

<jrJ.n 


Asn 


Leu 


Val 


Val 


Glu 


Gly 


Leu 


Arg 


Cys 


Val 


vai 


Leu 


Pro 


414 








260 










265 










Z /V 






/in 

ft JL / 


Glu 


Asp 


Leu 


Cys 


His 


Lys 


Phe 


Leu 


m n 


Leu 






Cor 


Asn 


Th-r 


vai 


418 






275 










280 










285 








421 


Arg 


Gly 


He 


Glu 


Thr 


Cys 


Gly 


He 


Leu 


Cys 


Gly 


Lys 


Leu 


Thr 


His 


Asn 


422 




290 










295 










300 










425 


Glu 


Phe 


Thr 


He 


Thr 


His 


Val 


He 


Val 


Pro 


Lys 


Gin 


Ser 


Ala 


Gly 


Pro 


426 


305 










310 










315 










320 


429 


Asp 


Tyr 


Cys 


Asp 


Met 


Glu 


Asn 


Val 


Glu 


Glu 


Leu 


Phe 


Asn 


Val 


Gin 


Asp 


430 










325 










330 










335 




433 


Gin 


His 


Asp 


Leu 


Leu 


Thr 


Leu 


Gly 


Trp 


He 


His 


Thr 


His 


Pro 


Thr 


Gin 


434 








340 










345 










350 






437 


Thr 


Ala 


Phe 


Leu 


Ser 


Ser 


Val 


Asp 


Leu 


His 


Thr 


His 


Cys 


Ser 


Tyr 


Gin 


438 






355 










360 










365 








441 


Leu 


Met 


Leu 


Pro 


Glu 


Ala 


He 


Ala 


He 


Val 


Cys 


Ser 


Pro 


Lys 


His 


Lys 
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